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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Coating fabric doing various Liquid composition In strip 
flexible support which continuous running isdone, you control 
drying unevenness at time of drying coated film aspectwhich 
it formed, at same time dry efficiently. 

[Means to Solve the Problems] 

In coated surface side of running position immediately after 
coating fabric which in strip flexible support 12 which 
continuous running is done coating fabric does various liquid 
composition with coating means 16, solvent in coating 
solution condensation * it arranged drier 1 8 which recovers, 
arranged blown air drying expedient 20 in running position 
after the said drier 1 8, tried to dry coated firm. 
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[Claim(s)] 
[Claim 1] 

Coatii\g fabric xo do coating solution in strip flexible support 
which runs with the coating means , in drying method of 
coated film which dries coated film which thecoating fabric is 
done, 

As solvent in coating solution condensation* drier which 
recovers is arranged in coated surface side of running position 
immediately after coating fabric, arranging blown air drying 
expedient in running position after said drier, itdrics coated 
film drying method* of coated film which is made feature 

[Claim 2] 

In aforementioned coating solution drying method* of coated 
film which is stated in Claim I which 3 mass % or more 
contains organic solvent 

[Claim 3] 

drying method 0 of coated film which is stated in Claim 1 or 
2 where distance ofarbremenlioncd coating means and 
aforementioned drier is 5 m or below 

[Claim 4] 

drying method n of coaled film which is stated in Claim 1 . 2 
or 3 where distance ofafbrementioncd coating means and 
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aforementioned drier is 0.7 m or below 
(Claim 5] 

As for running speed of aforementioned strip flexible support, 
strip flexible support being theaforementioned coating 
means, drying methodo of coated film which is stated m the 
Claim K 2* 3 or 4 which is a velocity which within 20 
second after coating fabric arrives in aforementioned drier 

[Claim 6) 

drying methodo of coated film which is stated in any of 
Claim 1-5 where thickness of aforementioned coated film is 
0.001 -0.08 mm 

[Claim 7] 

drying method 0 of coated film which is stated in any of 
Claim 1—6 where running speed of aforementioned strip 
flexible support is 1 - 100 m/min 

[ClateiS] 

Aforejxieationed drier 10% or more of solvent in coating 
solution condensation, drying method 0 of coated film 
which is stated in any of Claim 1~7 whichrccovers 

(Claim 9] 

drying methodo of coated film which is stated in any of 
Claim 1-8 whichallots cooling means to aforementioned drier 

(Claim 10] 

Putting between aforementioned strip flexible support, drying 
method, of coated film whjehit states in any of Claim 1~9 
which allots heating means to the opposite side of 
aforementioned drier 

(Claim 11] 

In aforementioned heating means drying methodo of coated 
film which is slated in Claim 10 which uses heated roll 

[Claim 12] 

In aforementioned heating means drying methodo of coated 
film which is stated in Claim 10 which uses infrared heater 

[Claim 13] 

drying methodo of coated film which is stated in any of 
Claim 1-12 where distance of surface of aforementioned 
coated film and surface oMoremenu'oned drier is 0.01 - 200 



HKB 14] 



[Claim 14] 

To follow coating means which coating fabric does coating 
solution in the strip flexible support which rims be arranged in 
latter part of that, in drying equipment of coated film which 
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Specification 
[0001] 

[0002] 

raw* fta««*tra. +s**9towm 

[0003] 

[«*©«*] 

E.B.Guto£f „ E.D.Cohen § CO F Coaling and 
Drying DefectsJ](Wilcy-Intersciece, John Wiley 
& Sons, Inc) K#£*|iHffl*n— VU^&U 

3cfcL"Ctt««B 48-42903 l=M*$frrL*«J:5 
[0004] 



dries coated film which coating fabric is done, 

drier which is arranged in coated surface side of running 
position iromediatelyafter coating fabric, solvent in coating 
solution condensation^ recoversand, 

drying equipment^ of coated film where it is arranged in 
running position after the said drier, possesses blown air 
drying means „ which dries coated film and makesfcature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention relates to drying method and device of coaled 
Glffl,especially, coating fabric does various liquid composition 
in strip flexible support which continuous running is done and 
wide regards drying method and device whichdry coated film 
aspect with lengthwise which was formed. 

[0002] 

This technology is used, functionality film* photographic 
film, photograph printing paper* magnetic recording tape* 
adhesive tape* pressure^eusrtfve recording paper, offset 
plate material which includes solvent undercoatmg* 
phototherrnographic material* nanoparticle or other fine 
structure particle of the film for optical compensation sheet or 
other optical functionality film sheet* photosensitive 
material, battery* or other production, such as. 

[0003] 
[Prior Art] 

Coating fabric doing various liquid composition in strip 
flexible support which continuous naming isdone, in [coating 
and Drying Defects ] (Wiley-In tersciecc, John Wiley & Sons, 
In c )of E.B.GutofF* E.D. Cohen work to support uncoated 
surface side with the roll wide concerning drying method and 
device which dry the coaled film aspect with lengthwise 
which it formed, in coated surface side blowing thewind from 
air * nozzle and both drying method and coated surface* 
uncoated surface which it driesblowing wind from air * 
nozzle, state* namely support which floating does support 
withoulc<mtacting roll, etc it is inscribed concerning 
non contacting air * floating drying method whichis dried. 

Concerning this noncoutacting drying method, there is a 
drying method etc which uses drying equipment of Tsurumaki 
coming kind of type which is disclosed m Japan Examined 
Patent Publication Sho 48-42903 as the method which utilizes 
space efficiently, at same time dries efficiently. 

[0004] 
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-294 .5BS5JE.1971 **<Jft£L 

Ofco 

[0005] 

tt»*<DMJfe«M|iA<±i;*J:* -totem. 

[0006] 



[0007] 

2001-170547 ica«Hai=KSK9-f-v*ait 



^«*t«llBiUSP^6i!iaLK****cfc|= 

So 

t*B3¥ .9-73016 lCtt % H*0)l»-e*aiK5< 
[0008] 



Usually being able to blow these winds, with method ( Below, 
you call blown air drying method) which itdries, evaporating, 
it dries solvent which is included in coated surface by blowing 
wind which moisture adjustment is done to coated surface. 

This blown air drying method although it is superior in drying 
efficiency, directly orthrough multjhole plate, flow control 
plate etc in coated surface, in order to apply wind, the coated 
surface being disordered with this wind, thickness of paint 
layer Decerning nonuniform, to cause uu evenness, with 
countcrcurrent vaporization rate of solvent with coated 
surface to become nonuniform, so-called citron skin ( Ozaki 
Yuji work, [coating engineering ], pp293 -294 . Asakura 
Shoten* 1971 * reference) etc occurring, There was a 
problem that uniform paint layer is not acquired. 

[0005] 

Especially, when organic solvent is included in coating 
solution, occurrence ofthis kind of unevenness is remarkable. 

This reason, when m initial stage of drying with state where 
organic solvent isinc hided in fully in coated film, evaporated 
fraction fabric of organic solvent occurs withthis step, as a 
result, causes temperature distribution* surface tension 
amount fabric on coated film aspect, with coated film 
in-plane, by fact that so-called 7 run iJ Knee 
countcrcurrent or other flowoccurs. 

Occurrence ofthis kind of unevenness becojnes serious 
coating fabric defect. 

[0006] 

When liquid crystal is included inside coated fit™, there was 
also a or other problem which with wind which 
above-mentioned drying unevenness furthermore, isblown 
misalignment occurs in orientation of liquid crystal of coated 
film aspect 

[0007] 

Constitution which in Japan Unexamined Patent Publication 
200 1- 170547 provides drying drier immediately after 
coating fabric as method which solves these problem, is 
shown. 

While here, dividing drying drier, in portion which is 
dividedfrom one end side of transverse direction of support 
controlling air speed to other end side, air blowing it does and 
method which holds down theoccurrcnce of unevenness by 
drying, is disclosed. 

method which installs metal screen in change which divides 
thedrying drier with similar objective is disclosed in Japan 
Unexamined Patent Publication fiei 9-73016 . 

[0008] 
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£fct#l§8 2001-170547 |Z|±. Iflj-MISg 
[0009] 

L4^Ltt4«6, WBII 2001-170547 * ftMW- 

9-73016 a>*s-ei*. SfcigK^-vn^kcT)^ 

MYfcft. 

[0010] 

2001-170547 -Qi&^Ztl 

room 

GB1401041 .US5168639 , US5694701 

"f GBH01041 [ctt.fi£qfcj*#l*T? % 

s«*3«g*^rjs^iiiiteL^flriHss«-r 



In addition viscosity of coating solution increasing by, 
making highly concentrated doing the coating solution in 
Japan Unexamined Parent Publication 200 1- 170547 , adds 
thickener to coating solution, method because ofthis of 
controling flow with dry air of coared film aspect 
immediateryafter coating fabric. Flow occurring with dry air 
of paint film surface immediately after thecoating fabric by 
using high boiling point solution, method which prevents 
thcoccurrence of un evenness with leveling effect is disclosed. 

[0009] 

But, with method of Japan Unexamined Patent Publication 
200 1-170547 . Japan Unexamined Patent Publication Hci 
9-73016 , although there is an effect ininfhrx control of 
nonuniform wind from outside drying drier, inorder not to 
disturb coated film aspect, when it tries Lo control the air 
speed, it is necessary to lower air speed largely. 

As a result, in order that drying rate decreases, greatly copes 
wimlhat it is necessary to make length of drying drier long. 

Because of that, application efficiency becomes bad. 

In addition, even men windage is lost completely and thing 
isdifficult. 

[0010] 

In addition, coating solution is done increased viscosity , 
method which uses the high boiling point solution, as 
expressed with Japan Unexamined Patent Publication 200 1- 
170547 , loses high speed application aptitude, brings 
theincrease of drying time, there was a problem thai 
productivity becomcsextremely bad. 

[0011] 

This way, blown air drying method. With blown air drying 
method when organic solvent is included in especially coating 
sohition,m order to cause nonuniform of drying coated 
surface in initial stage ofdrying, without blowing wind, 
method which ir dries, isdisclosed in GB 1401041 , U.S. 
Patent 5168639 % U.S. Patent 5694701 etc. 

Not blowing wind, solvent in coating solution evaporating, it 
recoversand in namely, GB 1401041 method which is dried is 
disclosed. 

Ii is a method where this method provides inlet, outlet of 
support in the casing upper part, inside casing heats uncoated 
surface and promotes evaporationof solvent from coated 
surface, in condensation sheet which is installed in the coated 
surface side condensation doing solvent with method which 
dew condensation isdone, solvent recovers and dries coated 
film. 
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[0012] 

*ei=.US569470t -Cl*,US5t68639 ©U-fT 
?>. 

[0013] 

L.#*UGB1401041 •CI±.^fiF{*(DAyP.til 



[0014] 

US5I68639 ^®*^Sitil'j§»JlEl*K 
[00)5] 

US5168639 OL"r79h0ttA#&-ef±. £.15 
[0016] 

[0017] 

* A «-l -*- I * A*. _l_ -k. XA_ 1— I. . ■ «r I — —l_ 
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[0012] 

In addition, using drum with upper part of support which runs 
in horizontal method which recovers has been disclosed 
solvent in the U.S. Patent 5168639 . 

Furthermore, proposition concerning improvement method of 
layout of the U.S. Patent 5168639 has done with U.S. Patent 
5694701 . 

[0013] 

(Problems to be Solved by the Invention} 

But, with GB 1401041 , because inleU outlet of support is 
lirohed in the casing upper part, constraint is large in layout of 
equipment, it is difficultto install in existing coating proces s . 

In addition, with Working Example which is shown in Fig.5 , 
until i tenters into recovery drier after coating fabric, 
beforeentering especially and recovery drier where distance 
aboveuniformity is necessary because base it is necessary to 
revers&,un evenness immediately after coating fabric is held 
downef&ciently, it is difficult . 

[0014] 

With U.S. Patent 5 168639 , distance to condensation * solvent 
recovery drum being application direction from coated 
surface 4 irom met that it changes, extending to entire region 
inside the casing, it controls drying rate to be difficult to 
uniform, inaddition because with casing inlet* outlet vicinity 
distance of coated surface and condensation * cooling drum 
leaves unnecessarily, another coating unevenness is caused 
with occurrence of the natural countercurrent 

[0015] 

With improvement method of layoui of U.S. Patent 5168639 , 
constitution whichapproaches distance to condensation * 
solvent recovery device from coater is taken,being difficult , it 
was a insufficient in coating unevenness countenneasure . 

[0016) 

In addition, as for Prior Art of above-mentioned 3 
1dnds,concerning method of recovery of solvent although it 
isexpiessed, as for exemplary method regarding suppression 
method of coating unevenness occurcenceimno ediately after 
coating fabric it is not shown. 

[0017] 

In same way, like Prior Art of above-mentioned 3 kinds, the 
condensation doing solvent, it recovers and with method 
which dries the coated film, drying efficiency falls markedly 
in comparison with blown air drying. 

Furthermore, regarding above-mentioned Prior Art, 
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[0018] 

* mo&mxm ts±tfms£ m&ir&zti @ 

[0019] 

«>s«9fli^ifewtio»ii««ii. site* 

[0020] 



[0021] 
[0022] 

<*B***ct4«-e#-6« 

[0023] 



concerning kindof improvement method etc which dries 
coated film efficiently with drying system entirety it isnot 
expressed. 

[0018] 

As far this invention, considering to this kind of situation, 
being somcthingwhich it is possible, coating fabric doing 
various liquid composition in the strip flexible support which 
continuous running it does, you control drying unevermess 
which occursimniediately after coating fabric wide on coated 
film aspect, with lengthwise which it formed, drying method 
and device of coated film which at same lime is dried 
efficiently it is offered youmake objective. 

[0019] 

[Means to Solve the Problems] 

As this invention in order to achieve aforementioned 
objective, coating fabric does coating solution in strip flexible 
support which runs with coating means , solvent in coating 
solution condensation , arranges drier which recovers in 
coated surface side of running position immediately after 
coating fabric in drying method of the coated film which dries 
coated film which coating fabric is done, Arranging blown air 
drying expedient in naming position after said drier, it dries 
the coated film it makes feature. 

[0020) 

According to this invention, coating fabric doing various 
liquid composition in the snip flexible support which 
continuous running is done, wide regarding to method 
which dries coated film aspect with lengthwise which it 
formed, in solvent of coating solution condensation * 
arranging drier which recovers immediately after coating 
means, arranging blown air drying device alter drier and 
drying coated film depending, Yon can control drying 
unevenness which is easy to occur immediately after 
thecoating febric, at same time can dry efficiently. 

[0021) 

Especially, when organic solvent is included in coating 
solution, or, when the solvent of coating solution consists all 
organic solvent, effect is large. 

[0022] 

In addition, this invention 3 mass % or more contains organic 
solvent makesfeature in aforementioned coating solution . 

In this case, you can control drying unevenness which occurs 
immediately aftercoating fabric by applying this invention, ai 
same time can dryefriciently. 

[0023] 
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[0026} 
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iw*a 24 fc % Rrssit£#ft; 12 #*f?r 
*W»lf»t»iatf**fta)#^Kn— ? 22. 

[0027] 

*ttW«tt*»» 12 fcUTI*.iK»Jx*b>, 
[0028] 



Furthermore, organic solvent, organic compound which has 
property which melts the substance is meant, chloride 
aliphatic hydrocarbons^ methanol* isopropyl alcohol* 
isobutyl alcohol or other alcohols* methyl acetate, 
ethylacetate or other esters, ethyl ether, 1, 4- dioxane or 
o ther ethers . acetone . methy (ethyl ketone or other 
ketones, ethylene glycol monomethyl ether or other glycol 
ether, cyclohexane or other alicyclic hydrocarbon and blend 
etc of n-hexane or other aliphatic hydrocarbons, aliphatic or 
aromatic hydrocarbon which include toluene* xylene, 
styrene or other aromatic hydrocarbons „ chlorobenzene. 
ortho — dichlorobenzene or other chloride aromatic 
hydrocarbons . monochloro methane or other methane 
derivative, monochloro ethane or other ethane derivative etc 
correspond 

[0024] 

(Embodiment of the Invention] 

Below, following to attached figure, detailed explanation it 
does concerning drying method of coated film which relates 
to this invention and embodiment where deviceis desirable. 

[0025] 

Figure I is conceptual diagram which shows one example of 
coating fabric * drying line 1 0 which installs drying melhod 
of coated film of this invention and drying equipment where 
device is applied. 

[0026] 

Way it is illustrated, as for coating fabric * drying line 10» the 
solvent in coating solution of coated fUm which coating 
formation makes coating means 16. strip flexible support 12 
whichcoating fabric does coating solution in feed equipment 
14* strip flexible support 1 2 which sends out the strip 
flexible support 12 which winding makes roll mainly, 
condensation, blown air drying expedient 20 which dries 
drier 1 8 * coated film which recovers, With windup 
equipment 24 which retracts product which is produced and 
bycoating fabric * drying and multiple guide roll 2 2, 2 2. . . 
which forms transport line where the strip flexible support 12 
runs it is formed. 

[00271 

As strip flexible support 12, polyethylene. PET 
(polyethylene terephthalate ), TAC (iriacetate ) or other resin 
film*, paper* metal foil etc can be used. 



[0028] 

Those of various system can use coating means 16. 



Page 1 1 Paterra Instant MT Machine Translation 



PAGE 75/94 * RCVD AT 6/2/2005 5:52:08 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/3 * DN1S:8729306 ft CSID:61 2 331 7401 * DURATION (mm-ss):3244 



06/02/2005 17:18 FAX 612 331 7401 IPLM GROUP , P. A. B)076 



JP2003093953A 



2003-4-2 



tzt 7L tf . X D V h • $f*f =1 ^ 
[0029] 

fcfc\ 16 I* . m Is H 2 f-^+t^J:5 

S IS] t JSLX-bHJ I^S£<fc5£ 

[0030] 

ft 12 cDSSfwiu jaan*jfetTt<fe^. 

[0031] 

K5*r * is f*. Rismaittt 12 tm&m 
30 is&sgfc 30 (Dmaja^ibT^ric 

[0032] 

30 ommzimttzmzmi^tiHL 

[0033] 

P9-f * 1 8 Kfclvt . ijtjgfc 30 IZimLttlfc 
JScD^iajfi. ^« Rig|tt^f#» 12 co^ff*l«l 



for example slot * die coaler* wire bar coater, roll coaler, 
gravure coater* slide hopper coating system,, curtain 
coating System, such as you can use. 

[0029] 

Furthermore, coating means 16, as shown, in Figure 1, 
Figure 2 S coated surface, is good evenwith kind of 
constitution which becomes topside vis-a-vis the horizontal 
direction, it is good even with kind of constitution which 
becomes the underside and, vis-a-vis horizontal direction. 

In addition, it is good even with constitution which 
inclines vis-a-vis horizontal direction. 

[0030J 

As shown in Figure 3, h Installs dust-removal facility 70 in 
prcstage of the coating means 16, is possible to administer 
pretreatment etc to surface of the strip flexible support 12. 

Whh optics characteristic film etc where it can seek high 
quality where rubbish or other almost it is not, by fact thai 
these arc adopted simultaneously, high quality coating fabric * 
dry film can be acquired. 

[0031 J 

As for drier 1 8, putting in place strip flexible support 1 2 and 
specified distance, itconsisls with of condensation sheet 30 
which is a plate member which is almost providedparallel and 
side surface board etc which from front and back side of said 
condensation sheet 30 is installed in lower. 

Because of this, solvent in coating solution of coated film 
solvent which volatilization is made occasion where 
volatilization it does, condensation makes condensation sheet 
30 and has become constitution which recovers. 

[00321 

As for material which is used for surface which condensation 
does solvent of condensation sheet 30, as for especially 
limitation such as metaU plastic wood iris not done. When 
organic solvent is included in coating solution, you use 
material which has resistance, ox vis-a-vis organic solvent 
administer coating to surface itis desirable . 

[0033) 

In drier 18, solvent which condensation is made condensation 
sheet 30 means which recovers provides groove on 
condensation aspect of for example condensation sheet 
30,solvent recovers making use of capillary force. 

Direction of groove is good even with scan direction of strip 
flexible support 12, isgood even with direction which crosses 
in this. 
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[0034] 

*kfiSa&Lfci$^@iiH-rSfc(fc<D«30a^ 

So 

[0035] 

K^-f V 18 r^KIW*fc*aua«i 30 £SBJ 
[0036] 

K^-<* 18 I*. a*«£^*LfclS«CD tMfcf 
Attftf::!** K^-f^T 18 09 A 16 

[0037) 

£BU nJ^feS^ff 12 16 

5^?n& 20 tuarti^-f ■* is icasg-r -ajg 

[0038) 

6^^L*-fL^<. *sswrr mmSiis 

&*|gtf>Jl£i&< 0.001~0.08mm ^fetttf . 
[0039] 

*ttnTSI143m# 12 <D?£fr 

(4 1^100iW«1^!&ST£-£##£Ll^ 



When condensation sheet 30 is inclined, solvent recovering, it 
should havcprovided groove in easy direction. 

[0034] 

trough 30a m order to recover has been provided solvent 
which (he condensation is done to lower of condensation 
sheet 30 right end in example which is shownin Figure 4, it 
passes by trough 30a and solvent recovers. 

[0035] 

Other ihan constituting which adopts condensation sheet 30 
which is a plate member in ihe drier 1 8, you can adopt also 
constitution which possesses similarf unction and constitution 
which uses for example multihole plate ^ neU dnrinboard* 
roll etc. 

In addition, it is possible to jointly use with kind of recovering 
equipment which is shown in U.S. Patent 5694701 . 

[0036] 

Immediately after coating fabric doing coating solution, in 
order toprevent drying unevenness of coated film with 
occurrence of natural countercurrent, coating means 16 
arranges drier 18, as much as possible in vicinity isdesirable. 

In order concretely, in order for inlet of drier 1 8 from the 
coating means 16 to become position within 5 m, to arrange to 
be desirable, to become position within 2 m, in order to 
arrange to bemore desirable, to become position within 0.7 m, 
iiarranges it is most desirable. 

[0037] 

In similar reason, running speed of strip flexible support 12, 
strip flexible support 12 being coating means 16 ,is velocity 
which within 20 second after coating fabric arrives in drier 
18, it is desirable. 

[0038] 

coating amount and painted film thickness of coating solution, 
un evenness is easy to occur fromfact that flow inside large 
extent coated film is easy to occur, butaccordlng to this 
invention, coating amount and painted film thickness 
sufficient effect is acquired even with when it is large. 

Tf thickness of coated film is 0,001 - 0.08 mm, variation-free 
and it candry efficiently. 

[0039] 

When running speed of strip flexible support 12 is too large, 
boundary layer of coated film vicinity isdisturbed with 
associated wind, causes adverse effect to coated film. 

Therefore, sets running speed of strip flexible support 12 to 1 
- lOOm/min isdesirable. 
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[0040] 

is 20 v&mtt^kmttLi\ 



[0041] 
[0042] 

SfME 30 I± m i£g3>hP— Ji/c*« Jt^lcU 
[0043] 

[0044] 

$*^TStt*}#<* 12. B4tiB. Zmfii 30 CDS 

it, mf£tttzmm*&&& 30 ew^coigrw* 

C(7)fcto. fctAtf , 30 JU^<D^»<Dia 
K^Attfi 30 flDB**«W<Lr*<cfcKJ= 



[0040] 

Because un evenness of coated film is easy to occur especially 
with the initial stage of drying, drier 1 8 recovers, 10% or 
more of solvent in coating solution the condensation, dries 
remaining coating solution with blown arc drying expedient 
20 isdesirable. 

Judging influence and productivity, etc to drying 
unevermess of coated film comprehensively, what of solvent 
in coating solution % condensation, itrecovers, if it should 
have decided. 

[0041] 

In order to promote evaporation and condensation of solvent 
in the coating solution, it heats strip flexible support 12 and/ar 
coated film, or cools condensation sheet 30 or or adopts that 
both hands step is desirable. 

It allots cooling means to for example drier, in addition, 
putting between the strip flexible support 12, to opposite side 
of drier 18 it allots heating means. 

[0042] 

In each case, temperature control is made in order to control 
drying rate of the coated film, il is desirable . 

condensation sheet 30, temperature control when tries that it 
is possible, to cool wants, iris necessary to install facility in 
order to cool. 

In cooling, those of heat exchanger system of water cooled 
which used coolant etc. system, etc which uses system, for 
example Peltier element which uses air cooled, electricity 
which used thewind can be used. 

[0043] 

When strip flexible support 12 or coated film . or you want 
to heat both, arranging heater on counter coated film side, it 
can heat. 

In addition, arranging temperature rise possible transport roll 
(healed roll ), it is possiblealso to heat. 

In addition, it is possible to heat making use of infrared 
heater, microwave heating expedient etc. 

[0044] 

When deciding temperature of strip flexible support 12. 
coated film, condensation sheet 30, you must note, solvent 
whichevaporatcs dew condensation must try mat, that does 
not make surface etcof site, for example transport roll other 
than condensation sheet 30 it is. 

Because of this, dew condensation of this kind can be evaded 
by making high temperature of portion other than for example 
condensation sheet 30 in comparison with the temperature of 
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[0045) 

(DSBSi(PEgi^)i*. mm<nminm<D$Li§k&&& 
aswoDaaftK^-f-v is asms 30 aat 

<&©ffil*, 0.I~2O0mm ##*L<* 0.5-1 00mm 
[0046] 

22,22-*Rrt*B 1(b). El 2(b)CD8|j£ 
1(a). H2(a)aflMKtayft*. 



[0047] 

K>f * 18 1*. «rLtB l JSttlt 

*«»ftnsraa> is -efc-D-owa*. 

[0048] 

18 16 l^^lrt»«0lMttM5a> 

[0049] 

ii&5£*i^® 20 iLr I*. ®L&&ffitLrmm 

fcn-^BBK^V**. B*iB. 3M£*riS±: 
ffiAe&#Ba>BBl={A|6LTB#lR«ttB 



condensation sheet 30. 
[0045] 

distance (spacing ) of surface of coated film and condensation 
sheet 30 surface of drier 18 after considering drying rate of 
desired coated film, has necessity to adjust suitable distance. 

When distance is made short, although drying rate rises it is 
easy toreceivc influence of distance precision which is set 

On one hand, when distance is enlarged* drying rate decreases 
greatly furthermore, at heat natural couniencurrent occurring, 
drying unevenness is caused- 

As for distance of surface of coated film and condensation 
sheet 30 surface of drier 1 8,0.1 - 200 mm arc desirable, 0.5 - 
100 mm are more desirable. 

[0046} 

Furthermore, putting between strip flexible support 12 in drier 
18, Figure 1 whichprovides multiple guide roll 2 2, 2 2... in 
opposite side of condensation sheet 30 (b }, it can take also 
theconstimtion of Figure 2 (b X Figure 1 which does not 
provide the guide roll 2 2,22... (a ), take also constitution of 
Figure 2 (a) ix can. 

[0047] 

drier 1 8, does not have necessity to be a kind of linear which 
isalways shown in figure l a it is good even with drier 1 8 of 
kindof circular arc which is shown in for example Figure 2. 

In addition, it provides large drum, is passible to arrange the 
drier to that 

[0048] 

r^iithermore, with example which is shown in Figure 2, 
bringingclose drier 18 of circular arc to coating means 16, it 
assures improvementof recovery efficiency of solvent 

[0049] 

As blown air drying expedient 20, it is used, as Prior Art 
supporting uncoated surface sidewith roll, in coated surface 
side blowing wind from air * nozzle and both roll conveying 
drier system, coated surface* uncoated surface which it 
dries blowing wind from the air * nozzle, state* namely 
support which floating does support without contacting roll, 
etc with one kind of nonconiacting air floating drier system, 
nonconracting drying system which ildrics, It can utilize space 
efficiently, it can use drying system* or other drying 
equipment of the Tsurumaki coming type which at same rime 
is dried efficiently. 

Supplying air which is dried to surface of coated film, in 
thepoint which dries coated fDm it is in common drying 
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[0050] 
[0051] 

[0052] 

■i=»«»aii-ia*rt-*K9-f 



[0053] 
[0054] 



equipmeTit of any system. 
[0050] 

In addition, we use usual member to drying method of coated 
film of the this invention, and feed equipment 1 4* guide roll 
22* windup equipment 24 etc which is used for coating 
fabric * drying line 10 which installs drying equipment where 
device is applied abbreviatethose explanations. 

[0051] 

According to drying equipment of coated film of this 
invention which is detailcdabove, unevenness which occurs in 
coated film immediately after ihecoatmg fabric only control 
coated film can be dried efficiently in the uniform. 

In addition, because furthermore, constraint it does not make 
property of coating solution and types etc of solvent without 
modifying the layout of coating fabric , drying process 
largely, flexible design of coating solution lbmrulation means 
impossible. 

[0052) 

condensation * drier which recovers just is increased, be able 
to make morphological form which is similar io equipment of 
this invention, as a result, equipment remodelling can do 
solvent to coated part of coating fabric * drying equipment 
which includes namely, for example existing blown air drying 
device and between blown air drying devices with the low 
cost. 

[0053] 

In addition, according to drying equipment of coated film of 
this invention, there is an effect even in energy conservation, 
cost reduction. 

Because it cannot discharge solvent other than inside water 
ofevaporation gas which occurs with namely, coating fabric * 
drying line that way to atmosphere, liquefaction doing 
evaporation gas, itis necessary to recover, solvent gas 
recovery facility for that is necessary. 

However, with coating fabric * drying line 10, portion of 
coating solution because solvent it can recover directly with 
state of liquid condensation * with drier which recovers, load 
of solvent gas recovery facility isdecreased, is possible . 

[0054] 

In addition, when drying equipment of coaxed film of this 
invention is used, becausevery uniform drying is possible in 
initial stage of drying, next kind of effectwhich is not 
expected it is acquired you understood . 

Jn namely, conventional blown air drying device, because 
influence which disturbs coated Him cannot be held down 



Page 16 Paterra Instant MT Machine Translation 



PAGE 80/94 * RCVD AT W2/2005 5:52:08 PM [Eastern Daylight Time] « SVR:USPT0-EFXRF-1/3 * DNIS:8729306 * CSID:612 331 7401 * DURATION (mm-ss):32-44 



06/02/2005 17:20 FAX 612 331 7401 



IPLM GROUP . P. A. 



(g]081 



JP2003093953A 



2003-4-2 



[0055} 
[0056} 
[00571 

ttff*LL^« 
[0058] 

[mm 

[0059] 

l)3lK7-r;UA 12 0)5iajXg 50; 



completely, flow was caused inside coated film, butwhen 
equipment of this invention is used, be able to prevent those 
flow, inaddition, structure of network of polymer, particle in 
coated film which isformed while drying to be very small, 
furthermore it can form youonderstood in uniform. 

[0055] 

Because of this, when it is a for example optics film coated 
film is dried simply in the uniform just furthermore, due to 
feet that structure of coated film becomes small, it is 
connected to. also being able to add new added function. 

[0056] 

In addition, you can call drying equipment of coated film of 
this invention, that ids suitable for also drying etc 
functionality film where for example nanopardcle etc 
isinchided very. 

[0057] 

As for drying equipment of coaled film of tins invention, 
similar effect is acqurredeven with when it applies to those 
where in coating solution polymer and particle or other solid 
component are melted or are dispersed, or. 

With system where rather, particle etc is included, occurrence 
of drying unevenness has an influence on also dispersed 
amount fabric of the particle in coated film largely. 

Therefore, it is desirable to use this system for this system. 
[0058] 

[Working Example(s)] 

In drying process of paint layer in production line of optical 
compensation sheet which is shown in [Working Example 1 ] 
Figure 3, solvent in coating solution condensation* arranging 
drier 18 which recovers, when producing optical 
compensation sheet, it examined structure of the preferred 
drier and condensation* recovery condition of solvent 

[0059] 

As shown in Figure 3, production line of optical 
compensation sheet is done by for example below-mentioned 
step. 

1) Forwarding step 50: of transparent film 12 

2) formation process 52; of resin layer for orientation film 
formation which coating fabric* dries coating solution which 
includes resin for orientation film formation m surface of the 
transparent film 

3) rubbing step 54; which on transparent film where tree layer 
for orientation film formation wasformed to surface, 
administers rubbing treatment to surface of resin layer and 
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16; 

5)BS9ilB$tt«LTaS4|iiS4><0»iK«3R 
3S£tt£&J*I@ 18; 

Lfcig^. aajg**sast(*fci±iio!»)f-<fcy 

m®Zit*)J:m 60; 
[0060] 

ttfc\ a 3 Clifcl^T. 62 ttfttt!/— 64 tt 
$E&©£* 66 l*flU7<rJU4tt» 68 f*9S* 

[0061] 

^^A(M&)B« Js£:100/*nK ®;500nmi)CO^ 

mmp-203. ^7^)S)5 ma%?s?££ 
wl, 90 deg c -e 4 »fa$£ig$-a-fca. 5tf> 

tfftaSfrsTBM 2.0 /i m CDlBlR)K»J*ffl© 
[0062] 

A@rt©E3c^-5— ^l«ll7)aW^^ fix. ny. 

d £Lfcfc^(nx-ny)xd=16iim, {(nx-ny)/2-n*} 
xd=75nm*T*feofc B 



forms orientation film on transparent film 

4) coating solution which includes liquid crystal discotic 
compound, coating process 16; of liquid crystal discotic 
compound whichcoating fabric is made on orientation film 

5) Drying said coated film, solvent m said coaxed film drying 
process 18; whichevaporatcs 

6) Heating said coated film to discotic nemat ic phase 
formation tcnrperamre, liquid crystal layer formation process 
58; which forms liquid crystal layer of discotic nematic phase 

7) (After namely, liquid cxysral layer forming quench doing, 
solidification it does, or when, the liquid crystal discotic 
compound which possesses cross-) mking functional group is 
used, liquid crystal layer with illumination (Or heating) 
crosslinkrug it does ) step 60; which solidification does said 
liquid crystal layer 

8) winding step 24 fl which retracts transparent film where 
said orientation film and liquid crystal layer were formed 

[0060] 

furthermore, as for 62 drying zone, as for 64 inspection 
equipment, as for 66 the protective film, as for 68 lsmmator, 
as for 70 Xu dust facility is showmespectively in Figure 3. 

[0061) 

As shown in Figure 3, from step which sends out elongated 
state transparent film, bcingconsisterjt to step which retracts 
optical compensation sheet which is acquired, itdid 
manufacturing method of optical compensation sheet, in 
continuous. 

In one side of elongated film of triacetylcelhilose (Fujitac* 
Fuji Photo Film Co. Ltd. (DB 69-053-6693 ) Ltd make, 
thickness: 100 jaaa m* width;500 mm ), long chain alkyl 
metamorphicPoval(MPa-203* Kuraray Co. Ltd. (DB 
69-053-6750 ) make) 5 weight% solution were done coating 
fabric, 4 min drying later, Ihc rubbing treatment was done 
with 90 deg C and resin layer fox orientation film formation of 
the film thickness 2.0 ;mu m was formed. 

transport speed of film was 20 m/min. 

[0062] 

Above-mentioned tri acetyl cellulose film when index of 
refraction of two directions where insideof film surface 
crosses index of refraction of nx „ rry* thickness direction 
designating thickness of nz> and film as d, was (nx-ny ) X 
d— 16 nnu {(nx-ny ) / 2 -nz } X d=75 nm. 

In addition, it formed resin layer for above-mentioned 
orientation film formation, makmguse of coating fabric * 
drying equipment. 
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[0063] 

300rpm ICTfTlV 2tl*Vftt>*ltzg£fam<0m 
[0064] 

^^T^^b^^I TE-8 <Z)(3)£ TE-8 CD 

(5)(7>aaife 4:1 sts^Bassa] 

K ^Wf*i7 907, B*^/W-f^-Gft)S8)* 



«MR/->Klia*jJW. m»l/->l* ]30 deg 
[0065] 

«l*T. CCDKfRlliBficttfaESB*^=fii*^ 

tt* 9imflaHtt&B(tt»tt7:/:?:tfi A 
160W/crru ftjicft l.fim)(C {H£ 600mW <D 

[0066] 
[0067] 

$tm i)t-^ajgs 85 deg c, sttsase 

25 degCtLtr. 

K^-f-V 18 3m tLAPiWS 

16 & 500mm ©ttHfc*«*3l=BLfco 

MMM>Sffii:K5-f * 18 OSffift 30 SEt 



[0063] 

Consequently, continuing film which possesses resin layer 
which isacquired, while conveying with 20 nVmin» it 
administered rubbing treatment 10 resin layer surface. 

nibbing treatment did rotation rate of tubbing roll with 300 
rpm , did dust-removal of orientation film which is acquired 
next 

[0064] 

Next, continuing film which possesses orientation film which 
isacquired, while conveying with velocity of 20 m/min, on 
orientation film, (3)with with weight ratio of (5) of TE-8 of 
discotic compound TE-8 4: In blend of 1, 10 weight^ 
merhyiethyl ketone solution (coating solution ) of blend which 
1 weight% adds the photoinitiator (lrgacure 907, 
Ciba-Geigy Japan Ltd. (DB 69-352-1 168 ) make) vis-a-vis 
above-mentioned blend, with wire bar coating 
machine,apphcation rate 20 m/mku coating amount coating 
fabric were done with 5 cc/m 2 ? nextdrying and heated zone 
were passed. 

You sent wind to drying zone , heated zone adjusted 130 deg 

C. 

After coating fabric 3 second later it entered into heated zone 
3 second later entering drying zone. 

It passed heated zone with approximately 3 ™™ 

[0065] 

Consequently, while this orientation film and liquid crystal 
layer being done and thecoating fabric continuing film and, 
conveying with 20 m/min, ithradiated ultraviolet light to 
surface of liquid crystal layer with ultraviolet lamp . 

film which passes namely, above-mentioned heated zone 4 
second irradiated ultraviolet light of uUuriiination 600 mW 
with ultraviolet light illumination device (ultraviolet lamp: 
output 160 W/cnu light emission length 1 ,6m ) 4 crosslinktng 
did liquid crystal layer. 

[0066] 

With above-mentioned step , it tested with condition of 6 
kinds. 

Below, condition and result are inscribed. 
[0067) 

(Test 1) heater temperature 85 deg condensation plate 
temperature were designated as 25 deg C. 

length of drier 1 8 made 3 m, in order for inlet to become 
position of 500 mm from coating means 3 6, allotted. 

surface of coated film and distance of condensation sheet 30 
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(Dim It 1mm tLko 

?SlttHSitt*f#tt 12©S?aSr±2(fcn/#±L 
h^-f-v* 18 Ec^aatt.aBBttfX^Ffitr^iJ 
[0068] 

[0069] 

(I4SI 2)fc— 60 deg C tLfco 

8JLfc)fcU X Q *<&*rJ^S 16 1m CDteS 

3rfc,3 1@cDSftS« 30 (DMt&fclg&lt^ft 
^fiJO)T3Sfl0l~|SJA^r. 25 deg C. 

20degC.15degC£Lfc* 

tMPB©aiM:K9-f is a>XME 30 SSfc 
QEttf* 1.5mm tLfco 

[0070] 
[0071] 

[0072] 
[0073] 

16. Bitt*«B-*K5-r^tE»Lfc**fc. «3R 
[0074] 



surface of drier 18 made 1 Dim. 

running speed of strip flexible support 12 made 20 m/min. 

After treating, it dried with drier 1 8 with "blown air drying 
expedient. 

[0068] 

As a result problem did not occur in coated film quality. 
[0069] 

(Test 2} heater temperature was designated as 60 deg C. 

drier 18 did, allotted constitution where length 3 
connectsthose of block of 1.5 m (condensation sheet 30 was 
divided into zone of 3) with in order for inlet tobecome 
position of 1 m from coating means 16. 

In addition, condensation plate temperature of condensation 
. sheet 30 of 3 made 25 deg C, 20 deg 15 deg C 
respectively facing toward downstream side of scan direction. 

surface of coated film and distance of condensation sheet 30 
surface of drier 18 made 1 J mm. 

running speed of strip flexible support 12 made 20 m/mln. 

After treating, it dried with drier 18 with blown air drying 
expedient 

[00701 

As a result, problem did not occur in coated film quality. 
[0071] 

(Test 3, Comparative Example ) drier 18 was not provided, 
coated film was dried with only blown air drying expedient. 

Other condition made same as test 1 . 

(0072} 

As a result, drying unevenness was caused in coated film, in 
addition, also the poor orientation occurred 

[0073} 

solvent in coating solution in this invention m drying process 
after undercoating coating fabric in production line of 
cellulose acetate film for [Working Example 2 ] exposure to 
light, the condensation^ drier which recovers is arranged 
when and, case where dryer of conventional blown air drying 
type is arranged was compared. 

[0074] 

cellulose acetate dope from casting die casting makes on 
casting drum surface in production line which uses drier 
which is shown in Figure 4, in this invention, the film which 
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[0075] 

^^i8T*i££<*t!:-5o 
gS(@^BS)l=S^i(B*lRll= 2r6%mW$i*:, 

[0076] 

)S 0>^g« 30 l± 2 flOVT— >|:=fttt 
&4fUUD*MtFH* 18 (DttlBtt 30 mWt 

^<&;ssije 30 (oxumv 0.8mm. as p«-e 

2mm TSSlfflCDJg^lE 30 (DAP^T? 
0.8mm. {tiP®-? 2mm £Lfc„ 

[0077] 

*fc* .tiKttaXIMK 30 2m. TSMSJ 

raXMtfE 30 <D§<*£ 4m <bLfc ft 

JSSfglS 30 0R]&Ufctt» UTjvfc 15 dcg C £ 
Lfc, 

[0078] 
[0079] 

MMtefcy. UHtWti, 
[0080] 

[0081] 



was formed with that strips and is stripped with the roll, 
between roll of predrying process while running, is dried by 
hot air. 

[0075] 

Next, it does undercoating for photographic photosensitive 
materia], furthermore dries with the drier 1 8. 

With time point where residual solvent has become 
approximately 10% or less, itleads to width control equipment 
(omitted from drawing ) and 2-6% drawing makes transverse 
direction, furthermorewhile it is a tensioned state after 
cooling, it is retracted 

[0076] 

It divided condensation sheet 30 of drier 18 into zone of 2. 



In addition, condensation sheet 30 of 2, allotted in each case 
with kind of tilt angle where downstream side of scan 
direction leaves from coated film 

distance of surface of coated film and condensation sheet 30 
surface of drier 18 with inlet side of condensation sheet 30 of 
upstream side made 2 mm with 0. 8 mm. outlet side 
facingtoward downstream side of scan direction, with inlet 
side of condensation sheet 30 of the downstream side made 2 
mm with 0.8 ram, outlet side. 

[0077] 

(n addition, length of condensation sheet 30 of upstream side 
length of the condensation sheet 30 of 2 m. downstream side 
was designated as 4 m» 

set temperature of condensation sheet 30 in each case made 
15degC. 

[0078] 

surface properties of product which it produces was 
satisfactory. 

[0079] 

equipment of undercoating coating and drying process is 
dryer of conventional blown air drying type in production line 
which is shown in Figure 5, uses dryer of conventional blown 
air drying type. 

Other portion of production line constitution which is shown 
in the Figure 4 being similar, abbreviate explanation. 

[0080] 

surface properties of product which it produces caused drying 
unevenness with the undercoating and became defect 

[0081] 
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[00821 



[0083] 

7k 700m VybJWZJfMb-VS** 22g 1$&Zf 
Ht*U<7A 30mg £&®Lt j£& 35 deg C IC 
TPH £5 f=§3§L*=ffc. ]8.6g*^t?7k 
SjS 159m *)vhJ^t^itij'J^Atmt±>J^ 
At$ 92:8 «reJWfc-C«?*Sg*t pAg7.7 1= 
fc%fc*<b3:>Kn— Jl^JU^x-j^&T? 10 «■ 

■^L^r^ filffilS 55.4g S^t?*^ 476m 'J-yh 

yutAffiit-fj^Aiim^'J^A^ 10.5 /J 
^u/yyKU^Sfba'JOfcS i ^twjyha, 
lf£talc$g;K pAg7.7 ir«Tfc,3&3b<P>3^hD— ;u 

L. 7xy*i>l£V — o.llg &UQfL. 
PH5.9, P Ag8.2 KgBSUSE&fc&tMHaift^ 
1=7 8 2 ^p«J^ XO.05 

dm. 8%. (100)85ifc^ 90% 

[0084] 

«UT#fc/NOyMtfflfi?-* 60 deg C ICS 
igLTffl 1 <EJIrSfeiJ7snHtt-H.J9.fc 85 

2,3,4,5,6 '057JU+D7x=;l.S57x 
—)V?*7^4ls\z\s—Y% 1 1 /i 15 U =E)lr 

7>m 280**^U£*iQU 120 »P^3»gELfc 
30 deg C lZB7f!LX/\n'?Zsit&mM&ft 

tu 

[0085] 

8.5g. 300m 'J'V KJU* , 90 deg C H 40 # 

M3*U ^U<«#Uf*<& IN ©7k«ft:J-h 
•J9fc*»^ 31.1m y vhJI>* 15 #3&>(*Tj5ia 
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condensation * drier which recovers (prcstage side) with 
Working Example when drying means which combines blown 
air drying expedient (poststage side) is arranged and 
Comparative ExampJe when only drying means of 
conventional blown air drying type is arranged were 
contrasted to drying process of production line of [Working 
Example 3 ] photothennographic material. 

[0082) 

Following way it manufactured coating solution for 
photothennographic material which tbecoating fabric is made 
strip flexible support 



Melting phthalated gelatin 22g and potassium bromide 30 mg 
in water 700 mliier, afteradjnsting pH 5 with temperature 35 
deg C, while maintaining aqueous solutioQ 1 59mliter which 
includes silver nitrate I8.6g and aqueous solution which 92: 
includes potassium bromide and potassium iodide with mole 
ratio of 8 at pAg 7.7 10 min applying with controlled double 
jet method, it added. 

Next while maintaining aqueous solution 476mliter and 
hexachlom iridium acid second kaKumwbich include silver 
nitrate 55. 4g at 10_5;mu mole/ liters and aqueous solution 
pAg 7.7 whichincludes potassium bromide with 1 mole/liter 
30 min applying with controlled double jet method, itadded. 

After thai, lowering pH, coagulation and setding doing, it did 
desalting, itadjusted pH 5.9, pAg 8.2 including phenoxy 
cthanolO.l Ig, manufactured silver bromoiodide panicle 
(cube particle of iodine content core 8 mole %* average 2 
raoIe%* average siw 0.05 ;mu m,, projected surface area 
variance 8%* (100) plane ratios 90%). 



In this way, temperature rise designating silver halide particle 
which is acquired as 60 deg C, per mole of silver sodium 
thiosuJfate 85 ;mu mole and 2, 3, 4, 5 and 6 pentafluorophenyl 
biphenyl phosphine sclenide it added the tellurium 
compound* cliloroauric acid 3.6 *mu mole* thiocyanic acid 
280 pnu mole of 1 l;mu mole* 15 )Diu mole, 120 rain 
aftennaturing, quench it made 30 deg C and acquired silver 
halide emulsion. 



While 40 min mixing stearic acid 1 .3g* arachidic acid O.Sg.. 
behenic (docosanoic ) acid 8-5g* distilled water SOOmliter, 
with 90 deg Q ngitaungcxtremely ) 5 min applying sodium 
hydroxide water solution 31.1 mliter of 1 N,after adding, 



[00821 



[0083] 

1) Manufacturing silver halide particle 



[0084] 



[0085J 

2) Maiiufocturing organic acid silver salt emulsion 
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lfcft,30degCl=*aLfc. 

W=. IN 0'J>®*;§?8 7m 'Js/h;U*SfctaU 

0.0l2g £ifcljaLt-&.&t>frCtbm$tLTz/\a 

J fXm& ; =F£"B J f>itmS.tf 2.5m 

IN W^^TK-JfrS 25m 25 

5ifi*0)£S?gtf3Oj/ S-cm l=.J5:*^T?*gfeL> 

C3LT#&*L7iB»»lw1fj^®e=;ua) 1.2 
fil*ait)l??A4ft* 37g *iO*.T«*U 

a*r* jt'to-cKcsu. ajHt*jBfc«"»*«, 
fi%2.^y>j8jB20g#»aiLam-*:. 

$61=. iS^ft tf' J i?-^A O.lm ^;ut, g*b* 
;uv"!?A~7kfni3a 0.18m ^Jt/fc o.7g ;u 
fcfcti^asiatfca. i-y$Jz> 4o g t^'Jt*-;u 
7.8g tHBftiU *%9?-*lf«&ft 

£g 1 y m. 30%<D*f#*fc?)£#fco 
C0086J 

3)a*UB^m-»©|||S 

25 deg C •C^x^U^x;U*>ffi^-h l J«i7A 
lOmg. 68mg (75 "fe^ 1 , 30mg (DftSfc 2, 2-^JU* 

1\> 2g.4-?Pd<< 
V^iyi/-2-*Jb7t?^i6 21.5g 
580g. y^;U7hjUA7'SK220g^a^UcA<6 
OAlUaBtinttBLfc. 

J\,.2-7x=L)l,t->JT-Jls 5g. S^UUP-fRb^ft 
2g. I.l-tf^(2-tKP#->.3 7 5-5?JtT;U3?i=. 
;U>3,5,5 MJ>*il^%g-> !60g.Th7^OP 

» 590g. /yjU-f V^y^-h> 10g 



temperature rise it made 30 deg C. 

While next, adding phosphoric acid aqueous solution 7mliter 
of 1 N, agitating more extremelyafter adding N- bromo 
succinimide 0.01 2g, in order for silver balide quantity to 
become 2.5 mmole, it added silver halide particle which it 
manufactures beforehand. 

Furthermore, 25 min applying silver nitrate aqueous solution 
25mliter of 1 N, it added, 90 min continued to agitate that 
way. 

After that, solid component was filtered with suction 
filtration, solid component was doneuntil conductivity of 
filtration water becomes 30;mu S* cm, the water wash. 

In this way, it agitated to solid component which is acquired 
including the butyl acetate solution 37g of 1 .2 wt% of 
polyvinyl acetate, stopped churning and left, scparatedmto oil 
layer and water layer, with salt which is included itremoved 
water layer, acquired oil layer. 

Next, it added 2.5 weight% 2- butanone solution 20g of 
polyvinyl butyral to this oil layer and agitated. . 

Furthermore, after with 0.7 gmethanol adding pyridinium 
perbromide 0.1 mmole and calcium bromide dihydrate 0.1 8 
mmole, 2-butanone 40g and it added 7-8 £ of poly vinyl 
cooler jpll, dispersed with homogenizer 3 acquired 
organosilver salt emulsion (needle panicle of average minor 
diameter 0.04 ;murru average major diameter 1 ;munu 
variance 30% ). 

[0086] 

3) Manufacturing emulsion layer coating solution 

In order in organic acid silver salt salt which is acquired at 
description above to reachquantity below per mole of silver , 
each chemical was added 

While dye 2, 2-mercapto-5-meihyl benzimidazole 2g* 
tetrachlorobenzophenone -2- carboxyKc acid 21 ,5g of dye 1, 3 
0 mg of phenylthio sodium sulfonate 10 mg„ 68 rag and, 
agitating 2 -butanone 580g> dimethyifontmmide 220g 
with25 deg C, it added, 3 hours left 



Next, while 5 -tribromo methyl sulfonyl -2- methyl 
thiadiazole 8g* 2- tribromo methyl sulfonyl benzothiazole 
6g* 4,6-di trichloromethyl -2- phenyl triazine 5g s disulfide 
chemical compound 2 g, 1 1- bis (2 
-hydroxy-3^-dimethylphenyI ) - agitating fluorine-based 
surfactant. 2- butanone 590g* methyl isobutyl ketone lOg 
of 3, 5 and 5 trimeihyl hexane 1 60g> tctrachlorophthalic acid 
5g* l.]g, it added. 
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[0087] 

T?£l*tt(tLfc 175 flia <Di£*)3L<?\sZsrl,V9 
2.3g/cm 2 KfcSJoKgffiLfco 

T?&*8£l*fcgL i£*r-S!ifig|*L-Cifc3!«i$*# 



[0088} 
[00891 

[Hife|5iJ 4]/\— Kn— h^^UAojgSiS^'fi'OT 

sm£S^K(«eiU)t£«fi*£*3-t+fc&g 

#S^iBiiL7iJg^©0IJSfil|t, tt5fe0!)JSmK 
®^"f^(Dl£Jft^®a>^$EiirL7t«^Ott 

[0090] 

Jftl**0.fc5l=liaLfe. 
l)*5«Mat^KJS(M-l)©^SI 

fc. 

[0091] 

■ 'J>KS£**97*'J U— KPM-2: 5 
S)"3)g 

•T^-^CAKP-QOlS^fe-fb^XSIgS, «ig 
15nm)'-92g 

ICT 1600ipm. 10 BMHWII^ftLt:. 



[0087] 

As though it is a description above, in order emulsion layer 
coating solution which ismanufactured in polyethylene 
terephthalate support (strip flexible support ) of 175,-mu m 
which with blue dye the color sense are attached, for silver to 
become 2.3 g/cm z , coating fabric it did. 

And, after coating fabric, in case of Working Example 
condensation * drier which recovers (prestage side) with 
blown air drying expedient (poststage side) with with after 
drying, the ultraviolet light illumination doing, it acquired 
photothermogmphic material. 

On one hand, in case of Comparative Example after dries 
coated film with only the dryer of blown air drying type, 
ultraviolet light illumination doing, it acquired 
photo thermographic material. 

[0088] 

surface properties of product which is produced with method 
of Working Example was satisfactory. 

On one handy surface properties of product which is produced 
with method of Comparative Example received influence of 
wind unevenness and became the defect. 

[0089] 

condensation * drier which recovers (prestage side) with 
Working Example when drying means which combines blown 
air drying expedient (poststage side) i$ arranged and 
Comparative Example whenonly drying means of 
conventional blown air drying type is arranged were 
contrasted to drying process of production line of [Working 
Example 4 ] hard coat film 

[0090] 

Following way it manufactured hardcoat coating solution 
which coating fabric isznade strip flexible support 

1) Manufacturing inorganic particle dispersed liquid (M-l ) 

In container which can do ceramic coating, combining each 
reagent below with compounded amount below, ii 
manufactured mixed solution. 

[0091] 

♦cyclohexane. . .337g 

^phosphoric acid giour><^tammg methacrylate (PM-2: 
Nippon Kayaku Co. Ltd. (DB 69-054-7468 ) make)... 31 g 

♦alumina (AKP-G015: Sumitomo ChcmicaJ Co. Ltd. (DB 
69-053-5307 ) make, particle diameter 15 nm )... 92 g 

mixed solution which it acquires 1600 rpuu 1 0 hours fap 
was dispersed with sand mill (sand mill of 1/4 G ). 
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^*1*>#«&(M-l)116g tz^MJ— Jl> 97g. 

r(7>S£tt£ 30 »R3ft#Lfc&. fLS 1 // m 0) 
[0093] 



[0094] 
[0095] 



2003-4-2 

zirccmia beads of 1 mm diameter 1400 g was used as media. 

After dispersing, zirconia beads was separated, inorganic 
particle dispersed liquid(M-l ) which surface modification is 
done was acquired 

f0092] 

2) Manufacturing coating solution for irradiation cured layer 

43 wt% cyclohexane dispersion of alumina fine panicle which 
•surface treatment is done (M-l ) methanol 9?g„ isopropanol 
1 63g % and the methyl isobuty 1 ketone 1 63g were added to 
116g. 

It melted in this mixed solution blend of dipentaerythritol 
penta acrylate and dipentaerythritol hexa acrylate {DPHA^ 
Nippon Kayaku Co. Ltd (DB 69-054-7468 ) make)including 
200g. 

Furthermore, it melted photoinitiator (Trgacure 184* 
Ciba-Geigy make) mcluding 7.5 g. 

After 30 mm agitating this blend, filtering with polypropylene 
filter of the hole diameter t ;mu m» it rnannfactured coating 
solution for irradiation cured layer. 

[0093] 

3 J Afterglow discharge treatment doing strip flexible support 
(base film ), in order coating solution for the irradiation cured 
layer which contains alumina for dry film thickness to 
become 8pmi m, thecoating fabric it did with wire bar coating 
expedient. 

And, after coating fabric, in case of Working Example 
Condensation * drier which recovers (prestage side) with 
blown air drying expedient (poststage side) with with after 
drying, the ultraviolet light illumination doing, it acquired 
cured layer. 

On one hand; in case of Comparative Example after dries 
coated film with only the dryer of blown air drying type, 
ultraviolet light illumination doing, it acquired cured layer. 

[0094] 

Next, condensation * drier which recovers (prestage side) 
with Working Example when the drying means which 
combines blown air drying expedient (poststage side) is 
arranged and Comparative Example when only drying means 
of conventional blown air drying type is arranged were 
contrasted to the drying process of production line of thick 
film hardco&i film. 

[0095] 

Following way it manufactured thick firm hard coat coating 
solution which coating fabric ismade strip flexible support 
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i)BSi*tt**tft*ft(K-i)fl)|||« 

60 deg C TM B#fHlJM$Lfc&. M£ 
BaSeB!I(V-65:»*«g5i8)0.5g* MEK8.3m 

^CDfe, JK«a^£ 80 deg C <bLTT 2 ftfHJEB 

HfrttTaTUSMMlS 33 deg CSHI 
[0097] 

Basm-&ias#*ib^«o(K-i)25 »fc.9s?* 

4t»)t. *^*->»*M»*l(UVl-e990:lL=* 



2.9 Mfi%-roasinufc. 



[0098] 

tLT, J?$ 188 jum 0!>7|(Uxyu>rl^7>U— 
Ttt**14-fc«.**WB»L.*6l= 120 deg 
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[0096] 

1) Manufacturing ring opening polymerization characteristic 
group-containing compound (K-l ) 

methylethyl ketone (MEK ) 275 mliter under nitrogen stream, 
1 hour after agitating, the polymerization initiator (V-<55: 
Wako Pure Chemical Industries Ltd. (DB 69-059-8875 ) 
make) polymerization initiator addition solution which total 
amount adds those whichmelt 0.5 g in MEK 8.3mliter was 
manufactured with 60 deg C- 

After that, 2 hours applying glycidyl roethacrylate 50g, u 
dripped, after end of dropping addition^ added 
polymerization initiator addition solution which is 
manufactured, 2 hours reacted. 

After that, 2 hours reacting with reaction temperature as 80 
deg C, after the reaction termination, it cooled to room 
temperature. 

1 hour applying reaction solution which it acquires on hexane 
1 0 liter, it drippe4,35 deg C„ 8-hour reduced pressure drying 
did precipitate and acquired ring opening polymerization 
characteristic group-containing compound (K-l ). 

[0097] 

2) Manufacturing curable composition 

trimethylolpropane triacrylate (ethylenically unsaturated 
group-containing chemical compound) 75 part and description 
above ring opening polymerization characteristic 
group-rantaining compound which is mauufacrured (K-l ) 25 
part and radical polymerization initiator (Trgacure 184* 
Ciba-Oeigy make^writh, cationic polymerization initiator 
(UVT-6990: Union Carbide Japan supplied ), after melting, 30 
min was agitated to methyl isobntyl ketone/mcmylethyl 
ketone (1/5) mixed solution 4 0 part, curable composition 
was acquired 

Furthermore, polymerization initiator, added 2.9 weight% 
radical polymerization initiator and the cationic 
polymerization initiator each vis-a-vis total mass of 
ethylenically unsaturated group -containing 
chemical compOLtod and ring opening polymerization 
characteristic group-containing compound. 

[0098] 

3) transparent strip flexible support (transparent base film ) as, 
after glow discharge treatment doing polyethylene 
terephtbalate film of thickness 188 ;mu m, description above 
curable composition which is manufactured coating fabric 
was done with application method of extrusion type. 

And, after coating fabric, ia case of Working Example 
condensation * drier which recovers (prestage side) with 
blown air drying expedient (poststagc side) with with after 
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U 120 deg C 15 10 »MThZtlZjntJ 

fcfc, SfcStt 120 deg C V 2 «h £9H&ffit*ll 
750mj/cm J ©gtfr-efrofc. 

[0099] 
[0100] 

[&l8<7>8lS] 

So 

[0101] 
[0102] 

[01] 



drying, the ultraviolet light illumination it did, it acquired 
thick film hardcoat fi Im furthermore by 10 min heating with 
120 deg C. 

On one hand, In case of Comparative Example after dries 
coated film with only the dryer of blown air drying type, 
ultraviolet light illumination it did, it acquired thick film 
hardcoat filmfuTtherrnore by 10 min heating with 120 deg C 

Furthermore, drying with 120 deg C did 2 min. ultraviolet 
light illumination with condition, of 750 mJ/cm 2 . 

[0099] 

surface properties of product which is produced with method 
of Working Example was satisfactory. 

On one hand, surface properties of product which is produced 
with method of Comparative Example caused thickness 
unevenness which is thought as influence of thewmd 
unevenness and became defect 

[0100] 

[effects of the Invention] 

According to drying method and device of coated film of this 
invention, thecoatmg fabric doing various liquid composition 
in strip flexible Support which continuous running isdone, 
with lengthwise which it formed drying unevenness which 
occm-simmediately after coating fabric wide on coated tHro 
aspectjOnly control it can dry coated film efficiently in 
uniform. 

[0101] 

In addition, because furthermore, constraint it does not make 
property of coating solution and types etc of solvent without 
modifying the layout of coating fabric, drying process 
largely, flexible design of coating solution formulation means 
ispossible. 

In addition, there is an effect even in energy conservation, 
cost reduction. 

[0102] 

Furthermore, be able to prevent flow inside coated film, 
inaddition, structure of network of polymer, particle in 
coated film which isfprmed while drying to be very small, 
furthermore can be formed in the uniform 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

conceptual diagram which shows one example of coating 
fabric * drying line which installs drying method of coated 
firm of this invention and drying equipment wheredevice is 
applied 
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[Figure 2] 

conceptual diagram which shows other example of coating 
fabric * diying line which installs drying method of coated 
film of this invention and drying equipment where device is 
applied 

[Figure 3] 

conceptual diagram which shows example which applies 
drying equipment of coated film of this invention xo 
production line of optical compensation sheet 

[Figure 4] 

conceptual diagram which shows example which applies 
drying equipment of coated film of this invention to 
production line of cellulose acetate film for exposure to light 

[Figures] 

conceptual diagram which shows example which applies 
dryer of blown air drying type which is a Prior Art Example 
to production line of cellulose acetate film for exposure to 
light 

[Explanation of Symbols in Drawings) 
10 

Coating fabric * drying line 
12 

Strip flexible support 
14 

feed equipment 
16 

coating means 
18 

drier 
20 

blown air drying expedient 
22 

guide roll 
24 

windup equipment 
30 

condensation sheet 
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[Figure 2] 
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[Figure 3] 



Page 29 Patcira Instant MT Machine Translation 

PAGE 93/94 * RCVD AT 6/2/2005 5:52:08 PM [Eastern Daylight Time] « SVR:USPT0-EFXRF-1/3 * DNIS:8729306 * CSID:612 33 1 7401 4 DURATION (mm-ss):32-44 



06/02/2005 17:25 FAX 612 331 7401 IPLM GROUP. P. A. 



©094 



JP2003093953A 



2003-4*4 



68 



54 



60 













1 □ 8" 











54 

t I t 



12- 




[04] 



[Figure 4] 
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